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For the last few decades, the chemistry of steroids has 
provided one of the most interesting and thoroughly explored 
area for organic chemists. Though the discovery of cholesterol, 
the first steroidal compound to be known, was reported as early 
as 1812 by Cherveul, the dramatic expansion of steroidal 
chemistry came with the discovery of Sexhormones in 1929-35. 
The physiological activity of steroidal hormones and their role 
in various metabolism, the discovery of several biologically 
active steroids, such as corticoids with their wide application 
in therapy and the preparation of modified steroids with inte-
resting facets of chemistry, all afforded wealth of material of 
tremendous interest. Every year, a vary large number of these 
compounds are screened for their chemical, biological, thera-
peutic and industrial potentials. By now a number of synthetic 
steroids have been reported to show antigestagens, anti-
mineralo , anticancer, anabolic and antimalarial activities. 
2 
They have also been used in treating cardiac diseases , skin 
3 
diseases or disorders and as inflammation inhibitors . 
During the last decade the major effort of the chemists 
Was directed towards modifications in the structure of steroids 
in order to enhance their valuable non-hormonal activity and 
increase selectively certain parameters of biological activity 
of parent hormone. It also included the study of the activity 
enhancing groups that would confer increased oral activities. 
: 2 : 
Among numerous modes of modification one finds skeletol 
modification involving the introduction of hetero atom at 
4-7 
various sites in steroid nucleus 
Q Q 
Alauddin and Martin-Smith ' and Martin-Smith and 
Surgue have reviewed biological activity in steroids posses-
ing N-atom both of natural and synthetic origin. 
Our laboratory, concerned mainly with the synthesis of 
organic compounds and their identification and characterization 
by chemical and spectral studies has been engaged for the last 
two decades in the preparation of modified steroids. Synthesis 
11-14 
of a large number of modified steroids have been reported 
The characterization of these compounds has been achieved by 
chemical and spectral methods, employing U.V., I.R., N.M.R. 
spectroscopy and Mass spectrometry. 
In the present work an attempt has been made to prepare 
some unknown benzylidene derivatives by Knoevenagel condensa-
tion reaction mainly from cholestane series. We have also 
carried out the synthesis of steroidal semicarbazones and their 
reaction with selenium dioxide. The compounds obtained have 
been tentatively characterized by their spectral analysis 
(l.R, and N.M.R.) and elemental analysis and mechanisms pre-
posed wherever possible. Some schemes are also provided for 
the further research work. 
d^stl^ it-'r l^ 
Steroidal Arvlidenes 
'^bef:i^ntknl 
15 
In 1965 Christiansen et al. first reported the 
preparation of 16-aryliclene derivatives of androstanes and 
androstenes which exhibit anabolic, androgenic, pituitary 
inhibiting, coronary dilatory and antihypertensive activities. 
A large number of 16-arylidene derivatives of 5-androsten-3p-
ol-17-one (I) and of androstan--3p~ol-17-one (XVI) were pre-
pared by reaction in refluxing MeOH of the appropriate aldehyde 
in the presence of an equivalent amount of KOH. They prepared 
16-(2,4-dichlorobenzylidene)-5-androsten-3p-ol-17--one (III) 
by the reaction of 5-androsten-3p-ol-17-one (I) and 2,4-di-
chlorobenzaldehyde (II). 
-> 
III 
• ^ » 
16-(2-Pyridylmethylene)-5-androsten-3p--ol-17-one (V) 
was prepared by the condensation of (I)and picolinaldehyde 
(IV). 
I + -> 
N' XHO 
IV V 
16-(4-Methoxybenzylidene)-5-androsten-3p-ol-17-one 
(VIl) was prepared by the condensation of ( I ) and 4-methoxy-
benzaldehyde (Vl ) . 
OCH-
15 
OCH, 
VII 
They prepared 16-(4-dimethylamino benzylidene)-5--
androsten-3p-ol-17-one (IX) by the reaction of (I) with 
4-dimethylaminobenzaldehyde (VIII). 
: 5 : 
I + 
VIII IX 
16-CCinnamylidene)-5-androsten-3p-ol-17-one (Xl) was 
prepared by the reaction of (l) with cinnamaldehyde (X). 
Ctf=CH--CHO H—CH= a // w 
X XI 
16-(2-Methoxybenzylidene)-5-androsten-3p-ol-17-one 
(XIII) was prepared by the r eac t i on of (I) with 2-methoxy-
benzaldehyde ( X l l ) , 
OCH. 
CHO 
I + 
OCH-
• > 
: 6 : 
16-(4-Pyridylmethylene)-5-androsten-3p-ol-17-one (XV) 
was prepared by the reaction of (l) with isonicotinaldehyde 
CXIV). 
CHO 
I + 
XV 
16-(4-Methoxybenzylidene)androstan-3p-ol-17-one (XVII) 
was prepared by the condensation of androstan-3p-ol-17-one 
(XVI) with 4-methoxybenzaldehyde (VI). 
XVI 
CHO 
OCH, 
^ 
XVII 
7 : 
15 They prepared 16~(2-pyridylmethylene)androstan-3p-ol-
17-one (XVIII) by the condensation of (XVI) with (IV). 
N ^ CHO 
XVI + 
<r W U • ^ 
IV XVIII 
16-(4-Pyridylmethylene)androstan-3p-ol-17-one (XIX) 
was prepared by the condensation of (.XVI ) with (XIV) . 
CHO 
XVI + 
XIV XIX 
16-(4-Dimethylaminobenzylidene)androstan-3p-ol-17-one 
(XX) was prepared by the r e a c t i o n of( XVI) with ( V I I I ) . 
: 8 : 
XVI + 
VIII 
° 0 " C 
XX 
They also prepared 16-(4-henzyIoxybenzylidene)androstan-
3^-ol-17-one (XXIl) by the reaction of (XVI) with 4-benzyloxy-
benzaldehyde (XXl). 
XVI + 
CHO 
> S s , x ^ 
OCH gPh 
XXI 
^ 
0CH2Pf 
XXII 
16 S. Akio and M, Hiroshi prepared a-(3,5-dib^omo-2-
hydroxyphenyl)~p-benzoyl-^-cyanoethylene (XXV) by the con-
densation of benzoylacetonitrile (XXIV) with 3,5-dibromo-
salicylaldehyde (XXIII) in presence of ammonium acetate in 
benzene. 
: 9 : 
CHg-C—Ph 
;N 
• > 
H = 
H 
:N 
Ph 
XXIII XXIV 
17 
3r 
XXV 
A. Essawy et a l . prepared (XXVIII ) by the reac t ion of 
(XXVI) with 2,4-pentadione (XXVII). 
CH. CH, ;H ' 
II 
\N/"° 
+ C H 3 — C — C H j - g — C H 3 ^ II 
N 
CHO C CH' 
N 
Ph ^h 
XXVI XXVII XXVIII 
Condensat ion of (XXVI) wi th b e n z i l (XXIX) a f forded 
(XXX). 
CH, CH-
N 
N 
+ P h — C— C Ph -rt ^ I N 
N 
Ph Ph 
I I 
c-
CH' 
Ph Ph 
^ 
:3h 
y N 
XXIX XXX 
: 10 : 
17 They a l s o prepared (XXXII) by t h e condensa t ion of 
(XXVI) with (XXXI.). 
XXVI + 
XXXII 
18 N . I . Ganushchak e t a l . p r epa red (XXXV) by t h e conden-
s a t i o n of (XXXIir) wi th a c e t a l d e h y d e (XXXIV). 
^ \ / \ X—^"° "^  CH3CHO 
XXXIII XXXIV 
^ 
r\Jl \ X—K' V—^ y CH=CH—CHO 
O^ 
XXXV 
: 11 : 
19 Lian Niang Li et al. synthesized the mutasterol 
C24-methylene-25-ethylcholesterol) (XXXIX), which is a minor 
component of the sterol fraction of the sponge Xestospongiamuta. 
The aldol condensation of 3,3-dimethyl-2-pentanone (XXXVIl) 
and (XXXVl) at -70° in presence of lithium diisopropylamide 
yielded the (22E)-25,26--dimethyl-6p-methoxy-3a,5-cyclocholest-
22-en-24-one (XXXVIII) which was transformed to the mutasterol 
(XXXIX). 
^3%. CHO 
• ^ 
XXXVIII 
XXXIX 
: 12 : 
20 K.J. Rajendra Prasad et a i . prepared 9-methoxy-2,6, 
6- t r imethyl -7 ,8-d ihydro-4H,6H-benzo[ l ,2-b :3 ,4-b ' ]d ipyran-4-
one (XLII) by the c la i sen condensation of 8-acetyl-7-hydroxy-
5-methoxy-2,2-dimethyl chroman (XL) with e thy l ace ta te (XLl) 
in the presence of powdered sodium. 
^ =^"3-5 
XL 
20 
OEt 
XLI 
-> H 
XLII 
They*^ ^ synthesized 5-inethoxy--2, 8, 8-trimethyl-9,10-
dihydro-4H,8H-benzo-Ll,2-b : 5,6-b']-dipyran-4-one (XLV) by 
the condensation of 6-acetyl-b-hydroxy-7-methoxy-2,2-di-
methyl chroman (XLIIIJ with (XLI) in the presence of powdered 
sodium. 
xmi 
-> 
XLIV 
: 13 : 
5 -Me thoxy -2 ,8 ,8 - t r ime thy l -6 ,7 -d ihyd ro -4H,8H-benzo 
[ l , 2 - b : 5 , 4 - b * ] d i p y r a n - 4 - o n e (XLVI) was p repa red by t h e 
C l a i s e n condensa t ion of 6 - a c e t y l - 7 - h y d r o x y - 5 - m e t h o x y - 2 , 2 -
dimethylchroman (XLV; wi th (XL!) i n t h e p re sence of powdered 
20 
sodium. 
XLV XLVI 
M.El-Kady e t a l . prepared(XLVIIl) by C l a i s e n conden-
s a t i o n of (XLI) wi th 6 - a c e t y l - 7 - h y d r o x y - 4 - m e t h y l coumdrin 
(XLVII) fo l lowed by c y c l i z a t i o n . .The p roauc t (XLVIII) with 
benzaldehyde (XLIX) gave ( y . 
+ XLI 
"aC^^o 
CHo-C-CH' 
O^^O 
XLVII XLVIII 
CHO 
11+ XLVIII 
XLIX 
: 14 : 
They'^-'- a l s o s y n t h e s i z e d ( LII) by C l a i s e n condensa t ion 
of (XLI) wi th 8 -ace ty l -7 -hydroxy~4-methy l coumarin ( L l ) . 
LI 
+ XLI 
CH2-fl-CH3 
LII 
22 A.M. Dawidar e t a l . r e p o r t e d t h e fo rma t ion of (IX) 
which was a l r e a d y r e p o r t e d and suppor ted t h e s t r u c t u r e by 
s p e c t r a l v a l u e s . They a l s o p repa red 1 6 - ( 4 - n i t r o b e n z y l i d e n e ) -
5 - a n d r o s t e n - 3 ^ - o l - 1 7 - o n e (LIV) and 1 6 - ( 2 - n i t r o b e n z y l i d e n e ) - 5 -
a n d r o s t e n - 3 ^ - o l - 1 7 - o n e (LVI) by t h e r e a c t i o n of ( I ) with 
4 - n i t r o b e n z a l d e h y d e ( L I I I ) and 2 - n i t r o b e n z a l d e h y d e (LV). 
: 15 : 
LI + - > 
I + 
L I I I LIV 
LV LVI 
23 B. Nico lae e t a l . p r epa red (LIX) by t h e condensa t ion 
of 2 -methy lp ropana l (LVIII) wi th 4-methylcyclohexanone (LVIl) 
i n NaOH-MeOH. 
H3C 
+ \ C H 
H3C/ 
CHO H3C 
H3C 
\ C H CH<f 
/CH3 
CH, 
LVII LVII I LIX 
: 16 
24 A. Roska e t a l . p repared (LXI; by t h e condensa t ion 
of <LIII) wi th e t h y l c y a n o a c e t a t e (LX). 
CHO 
^>. 
NO 
U I I 
CN 
CH^ C — OEt >-
LX 
— C — OEt 
25 Zooroh and Hatnama p repa red (LXIII ) and (LXV) by t h e 
condensa t ion of ( L X I I ) wi th e t h y l a c e t a t e (XLI) and d i e t h y l -
o x a l a t e (LXIV) r e s p e c t i v e l y . 
9 O 
• > 
CH. l~ CH, 
LXII LXIII 
21X11+ 
—OEt 
—OEt 
• > 
_CH, §-§ —CH. 
LXIV LXV 
: 17 : 
B. Osipowicz et al. synthesized 2-methylene-4,6-
androsta-—4,6-dien-3,17-dione (LXVIIl) by the reaction of 
androsta-4,6~dien-3,17-dione (LXVl) with formaldehyde (LXVIi;. 
^ 
LXVI LXVII LXVIIl 
V. Dryanska et al.^^ synthesized (LXXI) in 21-74?^ yield 
by the condensation of benzylbenzothiazole (LXIX) with RCHO 
(LXX) in presence of NaOH. 
+ RCHO 
CH2Ph 
LXIX 
• ^ 
LXX R LXXI R 
(a) Ph (a) Ph 
(b) Substistuted Ph (b; Substituted Ph 
(c) a or ^-C^QH^ (c) a or P-C^QH^ 
^l^cmmn 
The survey of literature revealed very few steroidal 
arylidene derivatives. Some of which have medicinal 
22 Value , Therefore, some easily accessible ketones in the 
cholestane series have been selected as substrates for the 
synthesis of steroidal arylidene. 
The ketones cholest-4-en-3-one (LXXII), 5,6p-dibromo-
5a-cholestan-3-one (DOCIV), cholesta-4,6-dien-3-one (LXXVI) 
and cholest-4-ene-3,6-dione (LXXVIl) are allowed to react 
with 4--dimethylaminobenzaldehyde (VIII) and the products 
obtained have been characterized on the basis of their 
elemental analysis and spectral properties. 
CQHJ_7 
(LXXII) 
^8^17 
19 
CgHj_y 
(DOCVI) (LXXVII) 
Reaction of Cholest-4-en-3-one (LXXIl) with 4-ciimethvlamlno-
benzaldehyde (VIII) ; 2-(4*-Dlmethylamlnobenzylldene)cholest-
4-en-3-one (PCXIII) 
Cholest-4-en-3-one (LXXIl) was allowed to react with 
4-dimethylaminoben2aldehyde (VIII) at room temperature. 
Final work up of the reaction mixture afforded a solid pro-
duct having a single entity. This was further purified by 
crystallization to give (UCXIII) as a solid which decomposed 
at 280°. The crystals analysed for C^Ai^^Oli, showed the 
presence of arylidene moiety in the product. 
CgHj^ y 
+ 
(LXXIl) 
CHO 
(viii; 
: 20 : 
"3'=>, _ / r A 
"3<= 
(DCXIII) 
Its I.R. spectrum with a broad band from 1580 cm" to 
1615 cm" showed the presence of more than one carbon carbon 
29 —1 
double bond (C=C) . Peak at 1660 cm indicated the presence 
of carbonyl group, which is in conjugation with carbon carbon 
double bond from both the sides. Peaks at 1375 and 805 cm" 
(-N<^p„'' ) and 
showed the presence of tertiary amino group 
-CH. 
parasubstituted benzene 22 
The N.M.R. spectrum of the compound (LXXIII) displayed 
signals at d 7.17 for three protons as a multi'plet, assigned 
/ / 22 
to C2-H, C, -H and =CH-Ax , d 6.64 for two protons as broad 
singlet ascribed to Cg —H and C^ —H. Broad singlet at d 6.08 
integrating for one proton indicate the presence of a vinylic hyi 
rogen at C^.Singlet at d 2.98 integrating for six protons is 
characteristic of two methyl groups attached to nitrogen atom. 
Other methyl protons gave signals at d 1.21, d 0.89, d 0.81 
and d 0.75^°. 
: 21 : 
Therefore, in accordance with the composition and 
spectral properties, the compound (decomp. pt. 280 ) can be 
characterized as 2-(4'-diinethylaminobenzylidene)cholest-4-
en-3-one (LXXIII). 
Reaction of 5.66-dibromo-5a-cholestan-3~one (LXXIV) with 
4-dimethvlaminoben2aldehyde (VIII) : 2--(4*-Dimethylamino-
benzvlidene)cholesta-4.6-dien-3-one (LXXV) 
5,6p-dibromo-5a-cholestan-3-one (LXXIV) was allowed to 
react with 4-dimethylaminobenzaldehyde (VIII) at room tempe-
rature. Final work up of the reaction mixture gave a single 
product as a solid m.p. 211°, The solid analysed for 
C^^HtiON indicating the presence of arylidene moiety in the 
product. Negative Beilstein test and analysis suggests that 
both the bromines are eliminated. 
CoH 
Br Br 
(LXXIV) 
8" 17 
CHO 
(VIII) 
: 22 : 
: : > " ^ 
(LXXV) 
The I . R . spectrum of t h e compound, m,p, 211 showed 
broad band a t 1600 cm" c h a r a c t e r i s t i c of carbon carbon 
double bonds (C=C). The peak a t 1665 cm" i n d i c a t e t h e 
p resence of doubly conjugated ca rbonyl g roup . The peaks 
a t 1375 and 805 cm" i n d i c a t e t h e p resence of t e r t i a r y 
< 3 22 ) and p a r a s u b s t i t u t e d benzene . 
CH3 
The N.M.R. spectrum of the compound (LXXV) showed a 
multiplet at d 7,71 integrating for three protons can be 
90 
assigned to the protons of C'-H, C'-H and =CH-Ar . The 
broad singlet at d 6.65 integrating for two protons is 
assigned to the remaining two aromatic protons. Another 
multiplet at d 5.35 assigned to three vinylic protons i.e., 
C.-H, C,-H and Cy-H. The two methyl groups at nitrogen gave 
a broadened singlet at d 3.06. Other methyls signals were 
observed at d 0.87, d 0.8 and d 0.68. 
: 23 : 
These values can best be rationalized by considering 
the tentative structure (LXXV) for the compound, m.p. 211 . 
The formulation finds support by the fact that dienone 
(LXXVI) under similar conditions gave the same compound 
2-(4'-dimethylaminobenzylidene)cholestit4, 6-dien-3-one (LXXV), 
Reaction of cholest-4-ene--3.6-dione (LXXVIl) with 4-dimethvl 
aminobenzaldehyde (VIIl) ; 2-(4'-Dimethvlaminobenzylidene) 
cholest-4~ene-3.6-dione (LXXVIIl) 
31 Cholest-4-ene-3,6-dione (LXXVIl) was allowed to react 
with 4-dimethylaminobenzaldehyde (VIII) at room temperature. 
Final work up of the reaction mixture gave a single product 
as a solid which decomposed at 260°. The solid analysed for 
^36^51^2^ shows the presence of arylidene moiety in the 
product. 
98^17 
(LXXVIl) 
CHO 
(VIII) 
: 24 : 
HoC 
" 3 = 
> 
(LXXVIII) 
The I ,R. spectrum of the compound showed band at 
1613 cm" c h a r a c t e r i s t i c of carbon carbon double bonds (C=C). 
The broad band at 1670 cm" ind ica tes the presence of two 
a ,6-unsa tura ted carbonyl groups. Peaks at 1370 and 810 cm 
.CH3 
showed the presence of t e r t i a r y amino group (-N<Cf^ u ) and 
- 1 
^CH-
parasubs t i tu ted benzene,' 22 
The N.M.R. spectrum of compound showed a multiplet at d 
7.65 integrating for three protdns which can be assigned to 
i r 
the protons of C^—H, C^—H and =CH-Ar, The broad singlet 
d 7.23 integrating for two protons is ascribed to the remain-
ing two aromatic protdns. Broadened -singlet at d 6,61 
for one proton indicate the presence of a vinylic hydrogen 
at C^. Singlet at d 3,0 integrating for six protons is chara-
cteristic of two methyl groyps attached to nitrogen atom. 
Other methyl protons showed signals at d 0.88, d 0,83, d 0,76, 
6 0,68, 
: 25 : 
On the basis of elemental analysis and spectral values 
the compound can be tentatively formulated as 2-(4'-dimethyl-
aminobenzylidene)cholest-4-en€-3,6-dione (LXXVIII). 
^S^xvmmtiitctl 
All melting points are uncorrected. Infrared spectra 
were measured with a Perkin Elmer 881 (4000-600 cm" ) spectro-
photometer, NMR spectra were run in CDCl^ on a Varian 
EM 360L (90 AAHz) instrument with TMS as internal standard. 
TLC plates were coated with silica gel and sprayed with a 
209^  aqueous solution of perchloric acid. Light petroleum 
refers to a fraction of b.p. 60-80°, NMR values are given 
in ppm (s, singlet; d, doublet; t, triplet; br, broad). IR 
values are given in cm" (s, strong; m, medium; w, weak; 
br, broad). 
5,6g-Dibromo-5a-cholestan-3g~ol 
To a solution of cholesterol (14 g) in ether (100 ml) 
was added gradually bromine solution (9.6 g of bromine in 
100 ml of glacial acetic acid containing 1.0 g of anhydrous 
sodium acetate) with stirring. The solution turned yellow 
and promptly set to a stiff paste of the dibromide. The 
mixture was cooled in an ice-bath and stirred with a glass 
rod to ensure complete crystallization. The product was 
then collected by filteration under suction and washed with 
cold ether-acetic acid mixture (3:7) until the filtrate was 
completely colourless. The solid obtained was air dried to 
give 5,6p-dibromo-5a-cholestan-3p-ol (15 gm), m.p. 112-113° 
: 27 : 
(lit.^®, m.p. 113°). 
5.6B-Dibromo-5a--cholestan-3-one (LXXiV) 
The dibromide (10 g) was suspended in acetone (3CXD ml) 
in a three necked round bottom flask fitted with a stirrer 
and dropping funnel. The suspension was stirred for 5 
minutes and Jones' reagent (15 ml) was added in drops in 
15 minutes. The temperature of reaction mixture during oxi-
dation was maintained between 0-5° by external cooling. 
After the addition was complete, stirring was continued for 
15 minutes and cold water (200 ml) was added. The product 
was collected on a Buchner funnel and washed thoroughly with 
water and methanol and air dried to give the dibromoketone 
CtJOClV) (8 g), m.p. 73° (lit.^®, m.p. 73-75°). 
Cholest-5-en-3-one 
To a solution of dibromoketone (LXXIV) (5 g) in ether 
(100 ml) and acetic acid (2.5 ml) was added zinc dust 
(7.5 g) in small portions during 30 minutes with continuous 
shaking. After complete addition the ethereal solution 
containing suspended zinc dust was filtered in separating 
funnel. The ethereal phase was then washed with water and 
dried over anhydrous sodium sulphate. The oily residue 
: 28 : 
obtained on evaporation of the solvent was crystallized 
from methanol to give the desired product (3.5 g), m.p. 
127-128° (lit.^®, m.p. 129°). 
Cholest-4-en-3-one (LXXIl) 
A solution of cholest-5-en-3-one (5 g) in ethanol 
(50 ml) containing oxalic acid (0.6 g) was heated under 
reflux for 15 minutes. The reaction mixture was poured in 
to water and extracted with ether. Ether extract was washed 
with water, sodium bicarbonate solution (5%) and water and 
then dried over anhydrous sodium sulphate. Evaporation of 
the solvent left oily residue which was crystallized from 
methanol in the cold to give the ketone (LXXIl) (3.7 g). 
m.p. 80° (lit.^®, m.p. 81-82°). 
Reaction of cholest-4-en-3-one (LXXIl) with 4-dlmethvl-
aminobenzaldehvde (VIII) : 2-(4*-Dimethvlaminobenzylidene) 
cholest-4-en-3-one (DCXIII) 
A mixture of ketone (LXXIl) (0.5 g) and the aldehyde 
(0.291 g) (VIII) was treated slowly with sodiumhydroxide in 
ethanol (4%; 3.25 ml) . The reaction mixture was stirred 
for 15 hr, left overnight at room temperature, and the re-
sultant mixture diluted with water (50 ml), acidified with 
dil. HCl. The solid obtained was filtered and recrystallized 
: 29 : 
from methanol to give (DCXIII) t).35g) which decomposed 
at 280°. 
-;^  1660 (C=0), 1580 - 1615 (C=C), 1375 (t - amine), 805 y max • 
(p-substituted benzene) cm" . 
d 7.17 On» 3H, C^'-H, C.'-H, =CH-Ar), 6.64 (br s, 2H, C^^H, 
/CH3 
C^ ' -H), 6.08 (s, IH, C4-H), 2.98 (s, 6H, -N^^^p^^ ), 1.21, 
0.89, 0.81, 0.75 (methyl protons). 
^36^53^'^ Calcd. C, 83.82; H, 10.36? N, 2.72 
Found. C, 83.72; H, 10.29; N, 2.70?^  
Reaction of 5.6B-dibromo-5a-cholest an-3-one (LXXIV) wj.th 
4'-dimethvlaminobenzaldehvde (VIII) t 2-(4*-Dimethvlamino--
benzvlidene)cholest a-4,6-dien-3--one (LXXV) 
A mixture of dibromoketone (LXXIV) (5 g) and the aldehyde 
(VIII) (2.05 g) was treated slowly with sodiumhydroxide in 
ethanol (4?^ ; 22.5 ml). The reaction mixture was stirred for 
28 hrs, left overnight at room temperature and the resultant mix-
ture diluted with water (50 ml) acidified with dil. HCl. The Oi 
ganicmatter was extracted with chloroform and the solution 
washed several times with water and dried over sodium sulphate. 
Evaporation of the solvent afforded the compound (LXXV) which 
was recrystallized from methanol(3.4g) m.p. 211°. 
: 30 : 
-1 
r\ 1665 (C=0), 1600 (C=C), 1375 (t - amine), 805 cm y max. 
(p-substituted benzene) 
d 7.71 (m, 3H, C2'-H, C^'-H, =CH-Ar), 6.65 (br, 2H, C3'-H, 
C '-H), 5.35 (m, 3H, C.-H, C,-H, C^-H), 3.06 (s, 6H, 
^ CH-3 
-NC ), 0,87, 0.8, 0.68 (methyl protons). 
CH3 
C^ H^p^ j^ ON Calcd. C, 84.15; H, 10.01, N, 2.73 
Found. C, 84.0; H, 9.91; N, 2.70?^ . 
Cholesta^.6-dlen-3~one (LXXVI) 
To a solution of 5,6p-dibromo-5a-cholest»n-3-one (LXXIl) 
(5 g) in dimethylformamide (50 ml) was added lithium 
chloride (l g) and the reaction mixture was heated under 
reflux for 1 hr. and then poured inoto water and extracted 
with ether. The ethereal layer was washed with water, 
sodium bicarbonate solution (5?^ ) and water and dried over 
anhydrous sodium sulphate. Removal of the solvent gave an 
oil (4.5 g) which was chromatographed over silica gel (100 g) 
Elution with light petroleum ether (12:1) and crystallisa-
tion from methanol afforded cholesta-4,6-dien-3-one (LXXVI) 
(2.5 g)m.p. 79° (lit.^^, m.p. 79-80°). 
: 31 : 
Reaction of cholesta~4.6-clien-3-one (LXXVI) with 4-dlmethyl-
amlnobenzaldehvcie (VIIl) : 2-(4'-Dimethvlatninobenzylidene) 
cholesta-4.6-dlen-3-one (LXXV) 
A mixture of ketone (LXXVI) (2 g) and the aldehyde 
(VIII) (1.0 g) was treated slowly with sodiumhydroxide in 
ethanol {4%; 11 ml). The reaction mixture was stirred for 
17 hrs., left overnight at room temperature, and the resultant 
mixture diluted with water (50 ml), acidified with dil. HCl. 
The organic matter was extracted with chloroform and the 
solution washed several times with water and dried over sodium 
sulphate. The oily residue-obtained on removal of solvents 
was crystallized from methanol to give (LXXV), m.p. 211°. 
This was found to be similar in all respects with the product 
(LXXV) obtained from 5,6P-dibromo-5a-cholestan-3-one (LXXIV) 
under similar reaction conditions. 
Cholest~4-ene-3.6-dione (LXXVI) 
Cholesterol (10 g) was suspended in acetone (300 ml) 
in a three necked round bottom flask fitted with a stirrer 
and a dropping funnel. The suspension was stirred about 30 
minutes and then Jones' reagent (25 ml) was added dropwise 
from the dropping funnel in a course of 45 minutes. The 
temperature of the reaction mixture was maintained at 0-5° by 
external cooling. After the addition was complete stirring 
: 32 : 
was continued for additional 30 minutes, and then cold 
water (200 ml) was added. The product was collected by 
filtration and washed thoroughly with water and air dried. 
The crude product was crystallized from acetone to give the 
product (LXXVII) (2.2 g), m.p. 122-123° (lit.^ -*-, m.p. 122-123°). 
Reaction of cholest-4-ene-3.6-dione (LXXVII) with 4-dimethvl-
aminobenzaldehvde (VIII) : 2-(4*-Dimethvlaminobenzvlidene) 
cholest-4-ene-3.6-dione (LXXVIII) 
A mixture of ketone (LXXVII) (1.24 g) and the aldehyde 
(VIII) (0.696 g) was treated slowly with sodium hydroxide 
in ethanol (,4%; 8 ml). The reaction mixture was stirred for 
23 hrs., left overnight at room temperature, and the resultant 
mixture diluted with water (50 ml), acidified with dil. HCl. 
The organic matter was extracted with chloroform and the solu-
tion washed several times with water and dried over sodium 
sulphate. Evaporation of the solvent and recrystallization of 
the residue from methanol gave (LXXVIII) which decomposed at 
260°. 
^ max. ^^ "^ ^ (C=0), 1613 (C=C), 1370 (t - amine), 810 cm"^ 
(p-substituted benzene). 
d 7.65 (m, 3H, C2'-H, C^'-H, =CH-Ar), 7.23 (br s, 2H, C3'-H, 
: 33 : 
CH-
C^ -H), 6.61 (s, IH, C4-H), 3.0 (s, 6H, -N 
0.83, 0.76, 0.68 (methyl protons). 
/ 
N CH, 
), 0.88, 
3^6^ 51^ 2'^  Calcd. C, 81.61; H, 9.70; N, 6.04 
Found. C, 81.51; H, 9.67; N, 6.0?^ . 
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€^k^^Ur^2 
Study of Steroidal Semlcarbazones 
'Sirejotrefftal 
In 1969 Mohd. Yalpani and co-workers treated (I) with 
SeO^ and reported a new class of heterocyclic compound 
containing selenium as part of the ring. On the basis of 
elemental analysis and spectral data the compound identified 
is 4-phenyl-l,2,3-selenadia2ole (ll). They also proposed 
mechanism for the formation of the selenoid compound II as 
shown in Scheme-1, 
Ph^ ^N. 0 _^ -, Ph. ^N. \ ^ \ II SeO \ /^ ^ 
C NH - C - NH^ ^ C ^ N 
CH3 A S e 
W 
II 
Scheme-l 
" V ^ V ? //° H3Seof = ^ ^ r ^  - ^ 2„. 
(f N - C - NHj — 2 2_ ^ ^ Se " ) 
CH3 H I, H ^ ^ \0H 
Ph. N 0 
C'^ ^N - C - NH, 
-> T I 
" {iw 
: 39 : 
: 7 >i i- c - NH^ c 
i=^ie® 
H ^ H 
I + NHC=0 
C Se 
II 
2 Mohd. Yalpani et al. further describe experiments 
which show that(II)is an intermediate in a new synthesis of 
aryl derivatives of acetylene. Steam distillation of( II) 
gave an oily substance, the IR spectrum of which shows an 
absorption frequency at 2200 cm" and this gave a greyish 
precipitate by reaction with aqueous silvernitrate, from 
which phenyl acetylene (III) is liberated. 
^ N A I 
II 
,C Se CH 
H' 
II III 
3 Mohd. Yalpani and co-workers extended their work to the 
synthesis of several 4,5-di and mono-substituted 1,2,3-sele-
nadiazoles. Unsubstituted 1,2,3-selenadiazole (V), a colour-
less pungent smelling liquid (b. pt. 55°), was obtained by 
the reaction of acetaldehyde semicarbazone (IV) with selenium 
dioxide in cold glacial acetic acid. Protons of which appear 
: 40 : 
as doub le t s a t d 6.66 ( 4 - H ) and d 7.47 ppm ( 5 - H ) in NMR, 
V ^V V4/V 
C ^ NH C ^^N 2 
'2 
IV V 
1 
5-Alkyl or aryl derivatives are also obtained by using 
other aldehydes and ketones as starting material. Semi-
carbazone of acetone and ethyl methyl ketone gave 4-substi-
tuted l,2,3-selenadiazole(Vi:0 and(IX). The direction of ring 
closure, when both a-positions are available for oxidation, 
depends upon the substituent*s effect on the acidity of the 
a-hydrogen i.e. any electron withdrawing group eg, halogen 
or phenyl group attached to a-carbon, makes it acidic, show 
priority for ring closure eg, (Xl) and(XIII) while electron 
donating group have less priority eg, (IX). 
" 3 ^ \ SeO^ "3^\ ^ ^ < ^ 
) C=N - NH - C - NH^ ^ ^C^ ^ N 
/ II 2 ^ II I 
H3C ^  0 ^C Se 
VI VII 
"3^ 
/C=N - NH - C - NH^ ^-> C^ ^ N 
W 
VIII IX 
: 42 : 
Table - 1 
Compound 
II 
XV a 
b 
c 
d 
e 
f 
g 
h 
i 
j 
k 
1 
m 
n 
o 
P 
q 
r 
s 
t 
u 
V 
w 
X 
y 
z 
1 R1 
Ph 
4-FC,H. 6 4 
4-ClC^H4 
4-BrC^H4 
4-Me-C.H. 6 4 
4-MeO-C,H. 6 4 
4-H0-C^H4 
4-AcO-C^H4 
4-02N-C^H4 
4-AcNH-C^H^ 
4-Ph-C.H. 6 4 
3 6 4 
3-HO-C^H^ 
3-AcO-C,H. 
O 4 
a-o^N-c^H^ 
3-ACNH-C,H. 
O 4 
2-FC^H^ 
2-02N-C^H4 
Ph 
Ph 
Ph 
4-MeO-C^H4 
2-naphthyl 
2-Thienyl 
4-Pyridyl 
3-Pyridyl 
2-Pyridyl 
R2 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
CI 
Me 
Ph 
Ph 
H 
H 
H 
H 
H 
Yield(Jli) 
90 
73 
95 
80 
81 
74 
57 
83 
83 
88 
62 
56 
71 
74 
82 
73 
66 
64 
26 
62 
82 
70 
87 
50 
19 
42 
37 
M.P.(°C) 
75-76 
112-113 
131-132 
137-139 
88-89 
109 
143-144 
114-115 
183-184 
163 
164-165 
95-97 
143-145 
77-78 
135-136 
153-154 
50 
98-99 
123-124 
84-85 
90-91 
105-106 
115-116 
53-54 
150 
95 
190-192 
R2 
9.39 
9.34 
9.39 
9.40 
9.33 
9.25 
9.24 
9.37 
9.62 
9.33 
9.42 
9.52 
9.38 
9.40 
9.61 
9.41 
9.67 
9.35 
2.75 
7.36 
7.36 
9.50 
9.23 
9.68 
9.55 
10.09 
Other 
2.41 
3.87 
2.32 
2.39 
2.22 
(Me) 
(Ph) 
3.82 
(Me) 
(OMe; 
(AC) 
(AC) 
(AC) 
(OMe. 
: 43 
I. Lalezari et al. have extended the work to the 
synthesis of di-l,2,3-selenadiazoles, which on pyrolysis 
gave high yields of dialkynes. Disemicarbazones (XVI), 
of the appropriate diones when allowed to react with two 
molar porportions of seleniumdioxide in boiling glacial 
acetic acid, gave di-1,2,3-selenadiazoles (XVIl) which on 
pyrolysis gave dialkynes(XVIIl)(see Scheme-2). 
Scheme-2 
NNHCONH, 
C6"5 
NNHCONHo .,.«.v.v,.,wo
C - (CH^)« - C - C.H 
'2'n 
XVI 
6"5 
^6^5 
I 
C 
AcOH 
N-\ 
\k 
Se 
iCH^)^_^ Se 
/ N N 
I 
• C ^6^5 
C^ Hp, - C S C 6 D 
XVII 
A 
NK 
(C"2^n-2 C = C ^6^5 
XVIII 
n = 2-10 
: 44 
2,5-Hexaclione di semicarbazone (XIX) afforded (XX) 
which on pyrolysis gave 1,5-hexadiyne (XXI). 
NNHCONH. NNHCONH 
CH3 C (CH2)2 C 
2 
XIX 
Nk 
SeO^ 
AcOH 
Se 
N 
C (^2)2 C 
N 
C^- H 
HC H C 
XX 
Nk 
(CH2)2 C = CH 
XXI 
Keto acids, byproducts in the preparation of diones, 
were transformed to the corresponding semicarbazones and 
the seleniumsdioxide oxidation of this or its ethyl ester 
led to the formation of 1,2,3-selenadiazoles (XXIII) (see 
Scheme-3). 
Scheme-3 
: 45 : 
C6"5 
NNHCONH^ 
C - (CH2)^ - CO2R 
XXII 
SeO^ 
AcOH 
^6^5 
N 
I 
C 
N 
Se 
^C"2^n-1 CO^ R 
XXIII 
NK 
C,H^ - C - C - (CH^),.-
XXIV 
-CO^ R 
where n 
R 
= 3 - 7 
= H or C^U^ 
Golgolab and Lalezari synthesized many pharmacologically 
active 1,2,3-selenadiazolyl derivatives of 17-acetyl steroids, 
acetyl aromatic polycyclic compounds and 3,4-dihydro-6--
methoxy [2H] naphthalenone. 
The simplest 1,2,3-selenadiazole derivative prepared 
was 4p-naphthyl-l,2,3-selenadiazole (XXVI) by the selenium-
: 46 : 
dioxide oxidation of ^-acetyl naphthalene semicarbazone (XXV) 
CH, 
C = NNHCONH2 
SeO. 
AcOH 
XXV XXVI 
In the case of a-isomer, the semicarbazone was transformed 
inoto the starting ketone. 
Good yields of 1,2,3-selenadiazoles (XXVIIIa,b) were 
obtained from 3p-hydroxypregn-5-en-20-one semicarbazone 
(XXVIIa) and its 3p-acetoxy derivative (XXVIIb) which were 
pyrolysed to afford, the corresponding 17p-ethynyl deri-
vatives (XXIXa,b). 
XXVII(a,b; 
a R = H 
b R = Ac 
XXVIII(a,b; 
C^CH 
xxixu,b; 
; 47 : 
Methyl-2-phenanthryl ketone semicarbazone (XXX) and 
seleniumdioxide afforded 4-[phenanthren-2-yl]-l,2,3-selena-
diazole (XXXI), which on pyrolysis afforded 2-ethyhyl-
phenanthreneCxxXIlJl 
CHq 
C =NNHCONHo 
^ ^ r »', C3CH 
xxx XXXI XXXII 
Methyl-2-fluorenylketone semicarbazone (XXXIII) and 
seleniumdioxide afforded (XXXIV) which on pyrolysis gave 
(XXXV). 
CH. 
C = NNHCONH2 
SeOo 12 ^ 
H. _S. 
XXXIII XXXIV 
C=CH 
XXXV 
: 48 : 
3,4-Dihydro-6-methoxy-l(2H)naphthalenone semicarbazone 
(XXXVI) was reacted with seleniumaioxide leading to the 
formation of 7-methoxy-4,5-dihydro naphtho[1,2-d]-1,2,3-
selenadiazole (XXXVIl) which afforded under pyrolytic 
conditions 3,lO-dimethoxy-5,6,12,13-tetrahydrodinaphtho[2,1-b] 
[l,2-c]-7,14-diselenine (XXXVIIl). The elucidation of the 
structure of (XXXVIII) was based on elemental analysis, nmr 
and mass spectroscopy; 5,6,12,13-methylene groups appeared 
as a multiplet at d 2.76. It had a molecular ion of m/e 474, 
with abundant ions (M-79)'^ and (M-158)''" resulting from the 
concurrent elimination of one and two selenium atoms, respec-
tively. 
NNHCONH. 
XXXVI 
XXXVIII 
OCH, 
N=N, 
XXXVIl 
: 49 : 
7 H. Meier and co-workers synthesized he te rocyc l ic 
alkynes by the thermal fragmentation of the heterocycle 
(XLl) which was obtained in good y ie ld from the ketone 
(XXXIX), via the semicarbazone (XL)«(see Scheme-4). 
Scheme-4 
NH2-NH-CO-NH2 
XXXIX XL 
r. MO SeOo 
O-NH2 ^ V 
E/Z = 3/2 
XLI 
A (Cu) 
•N2,-Se 
XLII 
g 
B.E. Bayoumy et a l . prepared the semicarbazone (XLIV) 
by condensation of(XLIIl)with semicarbazide, which on oxida-
t ion with seleniumCdioxide in g l a c i a l ace t ic acid gave 
l - (4 -pheny l - l , 2 , 3 - se l enad i azo lo -4 -y l ) -2 -me thy l -4 - ( a ry l i dene ) -
imidazol-5-one (XLV). I .R, spectrum of which showed peaks 
a t 840-800 cm"""- c h a r a c t e r i s t i c of ^ C-Se-N and at 920-900 cm""^  
c h a r a c t e r i s t i c of r i ng breaking. 
: 50 
NH^ NHCDNH^  
•CH, 
XLIII 
XLIV 
NNHCONHp —£f52__v 
Ac OH ^ 
C -CH3 
XLV 
X = H, C i , OCH3, NO2, N<§"^ 
R = CH3 or C^H^ 
: 51 : 
B.E. Bayoumy andco-wor'kers'^ synthesized the semicarba-
zone (XLVIl) by the reaction of semicaxbazide with (XLVI), 
which were subjected to oxidative cyclization by selenium-
dioxide and afforded l-substituted-2-phenyl-4-(l,2,3-selena-
diazolo-4-yl)-phenylhydrazo-imidazol-5-one (XLVIII). The IR 
spectrum of the compound (XLVIIl) showed peak at 750-700 cm" 
which supported the presence of C-Se-N moiety and the peak 
-1 9 
at 930-900 cm character is t ic of the r ing. 
CH NH2-C~NH-NH2 
XLVII 
^ 1 
X N ^ N X 
XLVIII 
X = -R-COOH/CI/OCH3 
R = a l k y i or a r y l 
^\%immn 
As an attempt to prepare selenadiazole derivatives in 
the steroidal frame work, easily available 6-oxo-5a-cholestan-
3P-yl acetate (XLIX) was taken as the starting ketone. The 
corresponding semicarbazole (L) is prepared and then it is 
subjected to the reaction with Se02« The products obtained 
have been tentatively characterized on the basis of elemental 
analysis and spectral properties. 
Reaction of 6-oxo--5a-cholestan-3fi~vl acetate (XLIX) with semi-
carbazidehydrochloride ; 6-0xo-5a-cholestan-3B-vl acetate 
semicarbazone CD 
The ketone 6-oxo-5a-cholestan-3p-yl acetate (XLIX) in 
ethanol was allowed to react with semicarbazide hydrochloride 
and sodium acetate in water. The reaction mixture was 
refluxed, cooled, filtered and crystallized from dioxane. 
The compound analysed for C3QHe^ j^ 02N2 indicating the presence 
of semicarbazone moiety in the product with m.p. 237°. 
AcO 
^8^17 
NH2-NH-CO-NH2 
XLIX 
^8^17 
N-NH-C-NH2 
: 53 : 
The I.R, spectrum of the compound showed the significant 
bands at 3500 and 3350 cm" indicating the presence of N-H 
and NH2. The peaks at 1735, 1680, 1650 and 1030 cm" indicate 
the presence of acetoxy group (O-C-CH^), NH-C-NH2, carbon 
nitrogen double bond (C=N) and carbon oxygen single bond (C-0) 
respectively 
N.M.R. spectrum of the compound displayed signals at 
d 4.6 for one proton (C3a-H) with half band width 14Hz, d 2.0 
for 3 protons (O-p-CH^) as sharp singlet. The broad signals 
at d 2.75 and d 2.56 can be ascribed to N-H and NH2 respecti-
vely in the structure (L) and d 0.6, 6 0.7, d 0.78 and d 0.85 
for methyl protons 
The above data can best be rationalized by considering 
the structure 6-oxo-5a-cholestan-3p-yl acetate semicarbazone 
(L) for the compound. 
Reaction of 6-oxo-5g-cholestan-3g-vl acetate semicarbazone (L) 
with seleniumdioxide : 
The semicarbazone (L) was allowed to react with SeO^ in 
8 9 boiling acetic acid according to the literature procedure * . 
Final work up of the reaction mixture and column chromato-
graphy over silica gel afforded three fractions with m.p. 79°, 
220° and 132°. 
: 54 : 
CsHl? 
AcO 
SeO, 
AcOH 
NH-C-NH2 
-» 
CgHj_y 
LII XLIX 
Characterization of the compound, m.p. 79 as 3g-acetoxy-
[ 1.2.3]-selenaciiazole|"4* .5' ;6.7lcholest-6-ene (Ll) : 
The elemental analysis of compound m.p. 79 corresponds 
to the molecular composition C^gH.-O^N^Se. Presence of two 
nitrogen and one selenium atom supports the 1,2,3-selenadia-
zole ring system in the product. 
I.R. spectrum of the compound gave the significant 
bands at 1735, 1235 and 720-740 cm"-*- which indicate the 
: 55 : 
presence of acetoxy group (0-C-CH^) and carbon selenium 
nitrogen (C-Se-N) moiety . 
t 
The N.M.R. spectrum showed peaks at d 3.6(mc,lH, C3a-H), 
d 2.lCs, 3H, O-C-CH3) and d 1.21,d0.93 and d 0.74 for other 
methyl protons. 
On the basis of elemental analysis and the spectral 
values_,the compound is tentatively formulated as (LI) and 
the mechanism for its formation is proposed in Scheme-5 . 
98^17 
Scheme--5 
H3SeO® H^  
.^ °^'^ Se - OH 
N-C. 
O 
NH. 
CgHj_y 
• > 
N — W NH. 
^8^17 
— NH2 
: 56 
^8^17 
LI 
Characterization of the compound. m«p» 220 as 7-oxo~6-a2a-
B-homo~5a-cholestan~3g-vl acetate (LII) : 
The compound, m.p. 220° analysed for C^QH^QOON. 
I.R. spectrum of the compound showed two peaks at 1740 
and 1700 cm" which suggest the presence of two carbonyl 
groups. Peak at 1740 corresponds to the acetoxy group while 
the peak at 1700 can be easily ascribed to the carbonyl group 
of the lactum moiety in the molecular formula (LII). A sharp 
peak at 3400 shows N-H group which further supported the 
presence of lactum moiety. 
N.M.R. spectrum of the compound showed a broad multiplet 
at d 4.5 with Wl/2=14Hz integrating for IH for C3 a-Hydrogen. 
A broad peak at d 5.2 for 1 proton can be attributed to N-H 
proton. Another broad peak at d 3.2 is ascribable to C5a-H 
(A/B trans). Presence of OAc group is supported by the sharp 
singlet at d 2.0 integrating for 3 protons. Singlets at 
d 0.8, 0,78 and 0.6 assigned to other methyl groups. 
: 57 : 
The above d a t a for t h e compound, m.p . 220 sugges t s t h e 
s t r u c t u r e as 7 -oxo -6 -aza -B-homo-5a -cho l e s t an -3p -y l a c e t a t e 
13 ( L I l ) . The mechanism fo r t h e format ion of t h e compound (LI I ) 
i s shown i n Scheme-6. 
Scheme-6 
Ac 
— NH, 
-H^ 
*^8"l7 
CgHj_7 
LII 
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Characterization of compound, in.p» 132 as 6-oxo--5a-
cholestan-3S-vl acetate (XLIX) : 
The compound, m.p. 132 analysed for C29H^gO„. Absence 
of nitrogen and selenium atom excluded the possibility of 
1,2,3-selenadiazole ring system. The compound was identified 
10 
as 6-oxo-5a-cholestan--3p-yl acetate (XLIX) (reported, m.p. 
127-128 ) on the basis of its spectral properties. 
XLIX 
^Xjxerfnicirfai 
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Cholest-5-en-36-vl acetate 
A mixture of cholesterol (50 g) pyridine (75 ml) and 
acetic anhydride (50 ml) was heated on a steam bath for 2 
hours. The resulting brown solution was poured on to curshed 
ice-water mixture with stirring. A light brown solid was 
obtained which was filtered under suction, washed with water 
until free from pyridine and air dried. The crude produc on 
recrystallization from acetone gave the pure acetate (45 g), 
m.p. 114-115° (lit.-'-'^ , m.p. 116°). 
6-Nitrocholest-^5-en-3fi-vl acetate 
To a well stirred mixture of cholest-5-en-3p-yl acetate 
(12 g) in glacial acetic acid (80 ml) and nitric acid (25 ml, 
d=1.52), sodium nitrite (3 g) was added gradually over a 
period of 2 hours at temperature below 20°. After complete 
addition of sodium nitrite, the mixture was stirred for about 
one hour, ice cold water was added and the yellowish solid 
thus separated was filtered under suction and air dried. 
Recrystallization from methanol gave the desired 6-nitro-
cholest-5-en-3^-yl acetate as needles (8.3 g), m.p. 104° 
(lit.-^^ m.p. 103-104°). 
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6-Oxo-5a~cholestan-3g-vl acetate (XLIX) 
To a solution of 6-nitroscholest-5-en-3p-yl acetate 
(12 g) in hot glacial acetic acid (240 ml), zinc dust (24 g) 
was added gradually in small portions with shaking. The 
suspension was heated under reflux for 4 hours and water 
(24 ml) was added at regular intervals during the course of 
reaction. The hot solution was filtered to remove zinc. The 
filtrate was cooled to room temperature and diluted with a 
large excess of cold water. The organic matter was extracted 
with ether. The ethereal layer washed successively with 
water, sodium bicarbonate solution (5?») and again with water 
and dried over anhydrous sodium sulphate. Evaporation of the 
solvent gave an oil which was crystallized from methanol to 
give the ketone (XLIX) (2.7 g) m.p. 132° (lit."'-'^ , m.p. 
127-128°). 
6-Oxo-5a"Cholestan~36-vl acetate semicarbazone (LJ 
To a solution of 6-oxo-5a-cholestan-3^-yl acetate 
(XLIX) (2 g) in ethanol (60 ml) was added a solution of semi-
carbazide hydrochloride (2 g) and sodium acetate (3 g; in 
water (20 ml). The reaction mixture was refluxed for 30 
minutes, cooled and the precipitate was filtered, washed with 
water and crystallized from dioxane to give 6-oxo-5a-cholestan 
3^-yl acetate semicarbazone (L), m.p, 237°^ 
: 61 : 
^ max ^^^ (N-H), 3350 (NH2^' "^^ ^^  (°-S"^"3^» ^^^^ 
(NH-C-NH^)* 1650 (C=N), 1030 (C-O) cm"^. 
d 4.6 (br, IH, C3a-H, Wl/2 = 14Hz), 2.0 (s, 3H, O-C-CH3), 
2.75 (br, IH, NH), 2.56 (br, 2H, m^), 0.6, 0.7, 0.78, 0.85 
(methyl protons). 
^ S O ^ s A S Calcd. C, 71.81, H, 10.25, N, 8.39 
Found. C, 71.80, H, 10.20, N, 8.3%. 
Reaction of 6-oxo-5a-cholestan--3g-vl acetate semlcarbazone (L) 
with selenium dioxide ; 3g-Acetoxvri.2t3]-selenadiazole[4*.5*; 
6,7]cholest-6--ene (LI), 7-oxo-6~aza-B-homo-5a-cholestan-3g-vl 
acetate (LIlJ. 6-oxo-5a-cholestan--3B-vl acetate (XLIX) 
The semlcarbazone (L) (2 g) was dissolved in boiling 
glacial acetic acid (30 ml). To this boiling solution was 
added, portion wise with stirring, powdered seleniumdioxide 
(0.7g), After complete addition, boiling and stirring was 
continued for 1 hour. The reaction mixture was then poured 
in to ice-water, and the organic matter was extracted with 
chloroform and the organic layer was washed with sodium bi-
carbonate solution (10^) and water and finally dried over 
sodium sulphate. Evaporation of the solvent gave an oily 
residue (Ca. 1.8 g) which was chromatographed over silica gel 
(40 g) each fraction of 20 ml was taken. Elution with a 
: 62 : 
mixture of petroleum ether and ether (100:1) gave the 
compound (Ll) which was recrystallized from methanol, 
(300 mg), m.p. 79°. 
-1 
,f 1735 (0-C-CH,), 1235 (C-0), 720-740 (C-Se-N)^ cm 
V max. 0 
d 3.6 (mc, IH, C3a-H), 2.1 (s, 3H, -O-C-CH3), 1.21, 0.93, 
0.74 (methyl protons). 
^29"46S^2^® Calcd. C, 65.27, H, 8.69, N, 5.25, 
Found C, 64.92, H, 8.60, N, 4.95°'^ . 
Further elution with petroleum ether and ether (80:1) 
13 
gave (LII) which was recrystallized from methanol (400 mg) 
m.p. 220°. 
^ max. ^ "^ ^^  (^-^), 1740 (O-C-CH3), 1700 (NH-C-) 
5 4.5. (mc, IH, C3a-H), 5.2 (br, IH, N-H), 2.0 (s, 3H, O-C-CH3), 
3.2 (br, IH, C5a-H), 0.8, 0.78, 0.6 (methyl protons). 
2^9^ 49^ 3^ ^ Calcd. C, 75.77, H, 10.74, N, 3.05 
Found C, 75.75, H, 10.68, N, 3.0%. 
Continued elution with petroleum ether and ether (2:1) 
gave (XLIX) which was recrystallized from petroleum ether 
(250 mg), m.p., m.m.p. 132° (lit.-''^ , 127-128°C). 
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Proposed Research Plan 
In the literature it is reported that arylidene deri-
vatives with urea in ethanol, ethylcyanoacetate and hydra-
zine hydrate afforded the pyrimidine derivative (II), 
diacetate pyridine (III) and pyrazoline derivative (IV) 
respectively. 
Ethylcyanoacetate 
Ammonium acetate 
III 
Hydrazinehydrate 
> 
N — N y 
R 
IV 
Ind. J. Chem., 24B. 1124 (1985) 
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In the light of above reaction we propose to carry out 
the reaction of the arylidene derivatives with urea, ethyl 
cyanoacetate and hydrazinehydrate to give similar cyclic 
product. 
CH 
CH 
CH 
98Hi7 
Ethylcyanoacetate ^  
Hydrazinehydrate 
Urea 
Ethylcyanoacetate ^ 
Hydrazinehydrate 
CgHj^ y 
Urea 
"E^thylcyanoacetate 
Hydraz inehydra te 
J . Org. Chem., 49 , 3231 (1984) 
: 67 : 
CH^COSK 
(Potassiumthioacetate^ 
Acetone 
Acetone/p-toluene 
sulphonic acid 
The above reaction can takes place In other steroidal 
bromoketones also. 
^8^17 
CH3COSK 
Acetone 
CgH3_7 
R = H, CI, OAc, OPr 
: 68 
Acetone/ 
> p-toluene sulphonic 
acid. 
CgHj_y 
It is further proposed that the compound obtained may 
be very useful for the comparative spectral and mass frag-
mentation studies. The sterochemistry of the reactions and 
conformational studies of the compounds thus obtained will 
also be interesting. If possible they will be screened for 
the biological activities. 
